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In global market, the wealth of natural resources or factor endowments is no longer key factors of competitiveness. Due to 
dynamic structure of international competition, it is inevitable to develop new technologies and products for the countries who 
want to increase their competitiveness. Now, the ability to produce different and more high-tech products which obtained by 
R&D and innovation, provided by Foreign Direct Investments (FDI), have become more important. FDI, providing substantial 
financial capital, technological know-how and managerial expertise to the recipient economies, play a crucial role. FDI is one of 
the most important factors behind high economic growth achieved, in South Korea, China, India, Malaysia and Singapore. These 
countries are primarily provided tax incentives, monopoly rights and cost advantages facilities to foreign investors. After they 
internalized the knowledge and technology by means of producing high-tech and high value-added products, they have managed 
to export. This paper has attempted to investigate the effects of FDI on R&D and innovation using the panel causality and 
cointegration methods in 10 developing countries (China, South Korea, India, Iran, Pakistan, Malaysia, Singapore, Thailand, 
Saudi Arabia and Turkey) in Asia for the 1996-2013 periods. The Fisher-type tests using ADF and PP tests (Maddala and Wu, 
1999) and Breitung (2000) and unit root have been identified in observed series. Causal relationships between the series have 
been searched using Granger (1969) and Dumitrescu and Hurlin (2012) tests. The cointegration relationships between the series 
were determined by Fisher-type tests using Johansen's test (Maddala and Wu, 1999). Cointegration coefficients were estimated 
by Panel Fully Modified Least Squares (PFMOLS). It is expected that FDI inflows would increase countries' R&D and 
innovation activities. The study, once more, will be tried to draw attention to the need of FDI for countries who want to increase 
level of R&D and innovation.
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1. Introduction
In today’s globalized market, a "deadly race" has been going on between Multinational Corporations (MNCs) to 
get biggest share from global trade pie via competition. The competitiveness or competitive power which is defined 
as "the ability to produce different and more high-tech products", affect the long-term productivity and accepted a 
key factor for economic growth performance of an economy. It is said that competitiveness is no longer determined 
by wealth of natural resources or factor endowments, but R&D and innovations. Due to dynamic structure of 
international competition, it is inevitable for countries/firms to develop new technologies and new products. At this 
point, for developing countries, it has become very important to have domestic firms with ability to design and 
produce high-tech products and qualified workforce and/or the number of MNCs establishing entrepreneurial high-
tech production facilities to host countries by means of FDI inflows. Foreign Direct Investments (FDI), which is 
defined "as a form of inter-firm cooperation that involves a significant equity stake in, or effective management
control of foreign enterprise" has become an important issue of study. The influences of FDI on the production, 
employment, income, prices, exports, imports, economic growth, balance of payments, and general welfare can be 
observed in the host country (UGDODQG7DWR÷OX,Wprovides substantial financial capital, technological know-
how and managerial expertise to the recipient (mostly in developing) economies.
The Asia and Pacific have been the fastest-growing regions worldwide over the past years and their economies 
have greatly improved their competitiveness (WEF, 2012). FDI inflows have been one of the most important factors
behind high economic growth achieved in South Korea, China, India, Malaysia and Singapore. These are the 
countries, primarily provided tax incentives, monopoly rights and cost advantages facilities to foreign investors. 
After they had internalized the knowledge and technology by means of producing high-tech and high value-added 
products; they managed to export them in the global competitive market.
The study aimed to analyze the effects of FDI on R&D and innovation activities in 10 developing Asian 
countries namely; China, South Korea, India, Iran, Pakistan, Malaysia, Singapore, Thailand, Saudi Arabia and 
Turkey, for the period of 1996-2013. 
By 1990s China has been the largest FDI recipient among developing countries and has achieved a significant 
economic growth soon after FDI inflows in last decade. Similarly, in order to increase FDI inflows to their 
countries; India, Malaysia, Singapore, South Korea provided tax incentives, monopoly rights and cost advantages to 
MNCs. Then they internalized technical knowledge and technology, brought by foreign investors, to produce high-
tech and high value-added products and finally they have managed to export. FDI inflows started after the 
liberalization programme initiated in the early 1980s and recently a better position of the intellectual property 
system has increased FDI inflows to Turkey as well ((UGDODQG7DWR÷OXWEF, 2012). 
At the end of the study, it is expected that FDI inflows would increase host countries' R&D and innovation 
activities. The study, once more, will try to draw attention to the needs of FDI for countries who wants to increase 
R&D and innovation.
In the following section a literature survey, will be presented based on the effects of FDI inflow on R&D and 
innovations. In the third section, the methodology heading includes; research goal and process of data collection of 
the study. The subheading of Analyses and Results cover, the model, and detailed results of the consecutive tests 
which are used to analyze FDI effects on R&D and innovation in 10 developing countries. The conclusion will 
highlight the results of the study and discussion will be provided in the last section.
2. Literature Review And Hypotheses 
The study has attempted to investigate the effects of FDI flows on R&D and innovation which is accepted as 
determinants of competitive power and economic growth for developing countries as well as for MNCs. A
comprehensive literature survey on international publications has helped to determine the effects and factors of FDI 
inflows. In this study the panel causality and cointegration methods have been used to analize effects of FDI inflow 
on R&D expenditure, number of patents for innovations in 10 developing countries (China, South Korea, India, Iran, 
Pakistan, Malaysia, Singapore, Thailand, Saudi Arabia and Turkey) in Asia for the period of 1996-2014. It is 
expected that FDI inflows would increase countries' R&D and innovation activities. The study, once more, will be 
tried to draw attention to the need of FDI for countries who want to increase level of R&D and innovation.
In a dynamic international market structure, the competitive power of developing economies, depend on both 
the combination of technological capabilities of domestic/national firms and influence of external factors such as 
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FDI by MNCs. FDI inflows have been accepted as serious as compared to a capital inflow of portfolio investment 
and official aid. The financial resources or capital accumulation; technology transfer and know-how acquisition;
global economic integration and finally employment  are enumarated as four main processes, which interact with 
each other and also as catalysts for contribution of FDI to the economic development (YASED,2008; DEIK, 2014).
The new trade theory, which came up with studies by Samuelson (1939) and Stolper & Samuelson (1941) put 
pressure on competitive advantage. According to the theory, new or differentiated goods, markets separated into  
sections, changes in technology and economies of scale have became most important issues to obtain more 
competitive power in global market (Porter, 1998). 
Today, the new trade theory raised by Krugman (1979), Dixit and Stiglitz (1979) and strengthened by Melitz 
(2003) argue that the international trade is no longer carried out by the state, but MNCs producing new high-
technology which make them more competitive in global market %DNNDOFÕ  However, for developing 
countries, even they have rich natural resources; it is too difficult to catch the level of technology up in developed 
countries. However even if, they cannot produce different and high-tech products; they can transfer/import them via 
FDI. 
In fact FDI, bring along its capital for investment, production technology and business information (know-how) 
where they invest. Besides capital accumulation for new investments, high labour skills, the internalization of new 
technical knowledge and technology; FDI contribute to production of high quality/high-tech and value-added export 
products in host country. MNCs tend to increase expenditures on their R&D activities which help to create the new 
ideas, increase stock of knowledge that stimulates innovation and new technologies, production process and more 
high-tech goods within low cost local investment environment in the host country. So, the process of production and 
internalization would have been completed with the convergence of developing economies to developed ones via 
FDI spillovers channels (Zhang, 2014). Tang and Caroliner, (2012) told that Chinese National Innovation System 
(NIS), is composed of two complementary building blocks: FDI-based innovation system and indigenous innovation 
system. They suggest that, NIS must be able to improve the absorption and innovation capability of domestic firms 
and to strengthen university-enterprise interactions. 
Lin (2010) examined the global welfare effects of international technology transfer or diffusion from 
forerunner economies to follower ones via FDI on international trade in intermediate goods, licensing, and imitative 
activities. He set up a dynamic general-equilibrium model of three countries (North, Middle, and South) to analyze 
how the Middle’s refraining South-bound FDI affects international technology diffusion, international wage gaps, 
and international welfare.
The MNCs are organizing production on a global basis and simply transfer domestically produced innovations
in a foreign production location where set up R&D centres for innovations. These firms have been implementing a 
vertical production strategy which minimizes costs of each production stage in a foreign country. Thus they benefit 
both from economies of scale in production and marketing them all over of the world with the help of distribution 
and sales network %DNNDOFÕThe dynamic structure of international competition makes inevitable to develop 
new methods, high-technologies, and innovations for the MNCs organizing production and marketing on a global 
basis (Bayraktutan, 2003).
The developing countries are trying to attract more FDI, to import high-technology from developed economies 
via spill over channels such as reverse engineering, skilled labour turnovers, demonstration effects, and supplier–
customer relationships (Cheung and Lin, 2004). For economic units (countries or firms) the ability to absorb,
internalize and utilize the knowledge which potentially made available to them by FDI inflows, are significant and 
necessary conditions (Ito et. al., 2012). However the absorption capacity of domestic corporations depends on their
technology/efficiency level and skilled workers/human capital (Gorodnichenko et al., 2014). Zhang (2014) has 
investigated affects of FDI, on the Chinese industry by estimating several specifications. He used a large panel data 
for 21 manufacturing sectors and 31 regions covering the period of 2005–2010. He constructed the multidimensional 
index, to measure industrial performance. He used total share and per capita industrial output by FDI as independent 
variables which seem to be more suitable in capturing effects of FDI on Chinese industrial capabilities. He suggest 
that FDI has become a driving force for industrial  performance as increased Chinese Industrial Competitiveness
(IC) -ability to produce, competitive export manufactured goods, enhanced low-tech manufacturing and contributed 
interaction with local human capital during 2005–2010 period. The "transfer of technology and managerial know-
how" to host country are considered to be positive spillover effects on the economy. These effects may be 
remarkable by means of labour turnovers of skilled workers which enable local firms to internalize the technological 
know-how obtained from MNCs and make it become part of their attitude or way of production. Another observed 
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effect of technology transfer has become a significant increase in exports of value added goods by MNCs in host 
country, due to their 1/3 share in
In global market, rather than the transnational but inter-firm rivalry came to the fore
the global export (DEIK, 2014; Temiz and Aytaç, 2014).
†.Therefore MNCs are 
obliged to produce new and high-technology products in order to survive in global competitive market. Thus the 
MNCs spend a lot of money and equipment for R&D which provide them new products and new techniques with 
low-cost. They are establishing R&D centers‡
It is argued that the quality of FDI and a better institutional environment in host country have positive effects
on spillover gains from FDI. Crescenzi et.al. (2015) stress on positive impacts of FDI contribute to the innovative 
performance of domestic firms active in same sector in developed countries like UK. He points out that "investments 
carried out by MNEs affect the innovative performance of UK firms operating in the same three digits sector of 
activity, generating positive spillovers through virtuous cycles of cooperation and competition". The domestic firms' 
ability of internationalization of both their market engagement and ownership structure is the main driver for this 
effect. So the study shows that domestic firms, active in sectors with greater investments by MNCs, show a stronger 
innovative performance. That is; positive effects of FDI from developed countries on the Total Factor Productivity 
are stronger than that of less developed countries (Kim et al., 2015).
in host countries where they can benefit cheap labour and also exploit 
the brain power. The R&D expenditures, scientific research and skilled technical personnel are known to be the 
most significant determinants for innovation (Hsu and Yu-En, 2015).
The intellectual property rights, attributed to the protection of multinational corporations, are expected to
influence the amount, nature and sectoral distribution of international investments, technology transfer and R&D
expenditures positively. While multinational companies, invest in a foreign country; they want to keep their 
proprietary assets and try to safeguard the property rights of the idea belong to them. They chose a safe, reliable 
environment to invest and prefer a wholly-owned ventures rather  than joint-ventures or licensees. Because "wholly 
owned multinationals subsidiaries" which anable them to transfer better technology via FDI inflows to the 
developing countries who improve investment environment by strengthening Protection of Rights (PRs). Better 
property rights (PRs) and more openness to market competition contribute to attraction of higher quality of FDI 
which optimize the latest technology. They are strongly preferred and welcomed by the host countries, as they have 
taken along with the patent of the production technology and the information of production process (Erdal and 
7DWR÷OXYASED, 2008).
Some empirical studies have examined the relationship between foreign direct investment (FDI) and PRs 
which has an important role in the new knowledge-based global economy. The internationalization of industries and 
research and development (R&D) activity by MNCs are accepted as significant factors for sustained economic 
growth and development of product or process innovation (Gorodnichenko et al., 2014). Hsu and Yu-En (2015)  
point out that strengthening PRs, has a positive effect on FDI flows followed by GDP, trade volume, R&D, 
openness, country risk and investment cost in host country. Cheung and Lin (2004), find empirical evidence about 
positive spillover effects of FDI on domestic patent applications, in China. Ito et al. (2012) examined the impact of
R&D by foreign MNCs, on Total Factor Productivity (TFP) and patent application in Chinese domestic industry. 
They found substantial intra-industry spillover effects which were mostly stem from foreign MNCs' R&D activities 
that promote patent application and TFP. 
Similarly, Sandu and Ciocanel Bogdan, (2014), confirmed that FDI are increasing production capacity of high-
tech products, the number of patent applications and also are improving the national intellectual capital via R&D by 
the innovative foreign enterprises. Despite both private and public R&D expenditure have a positive effect on the 
medium and high-tech products export; private R&D expenditures, as it target towards immediate profit, have a 
shorter term effect. 
Multinational companies are also contributing to domestic firms, in creating new/unknown venture areas and 
sectors which are previously invested in host country. For example, Intel Company established "microprocessor" 
manufacturing facilities which were an unknown industrial sector in this country. It has contributed to the 
† For Example; when we say "mobile phone, LCD TV or cars" what come to our mind, countries or car companies? Now the industry is
experiencing an international competition between firms.
‡For Example; South Korean company Samsung, which has an advanced technology institute that was established for this purpose in Germany. 
India is hosting for the R & D lab by some of the world's leading company producing health supplements.
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development of the sector, in Ireland during 1989's. Thus, new entrepreneurial opportunities for local companies 
have been emerged and many sub-industries were born under this sector. Similarly, Malaysia, has managed to attract 
significant amounts of FDI by providing significant advantages to foreign companies who wants to invest on high-
tech, capital-intensive information industry. Especially the FDI by MNCs, on electrical appliances and electronics 
have been internalized by the domestic firms. After foreign investors had left Malaysia, due to cheap labour and 
attractive conditions provided by China, local entrepreneurs continued to invest on high-tech production activities, 
which enabled country to become one of the most exporting countries in the world. So they increased the share of 
technology products within rate of exports of manufacturing goods to 40% by which sustainable economic growth in 
the long-run was ensured (UNCTAD, 2015). On the other hand, FDI inflows take along with capital accumulation, 
know-how, high-tech production, marketing skills, R&D and innovation that strengthening the country's technology 
infrastructure. So, MNCs will provide production of high-tech and value-added products that increase 
competitiveness of the host country in foreign trade and will help to achieve sustainable economic growth of the 
country. Ahmed (2012) investigated the effect of FDI inflows on Malaysia's gross domestic product (GDP) and 
productivity growth for the period of 1999-2008. The results show that FDI contribution on economic growth has 
been determined by a significant positive relationship between human capital, labour force and absorptive capacity; 
but the physical capital has shown a negative relationship.
A significant amount of capital accumulation, technology transfer, know-how acquisition, increase in 
innovative capacity and economic growth are substantial positive impacts of FDI inflows to the host country. So the 
issue of FDI have been driving force for economic growth and development in both developed and developing 
countries (Temiz and Aytaç, 2014).
3. Methodology
3.1. Research Goal
The study attempted to investigate the effects of FDI on R&D and innovation using the panel causality and 
cointegration methods in 10 developing Asian countries; namely; China, South Korea, India, Iran, Pakistan, 
Malaysia, Singapore, Thailand, Saudi Arabia and Turkey, for the period of 1996-2013. It is expected that FDI 
inflows would increase countries' R&D and innovation activities.
3.2. Data Collection
The study investigated FDI effects on R&D and innovations by using data of R&D expenditures (RD), numbers 
of total patent application both domestic/national and foreign  (IN); capital stock by foreign direct investment (FDI) 
for 1996-2013period . Here, RD expenditures and FDI data were taken as billion dollars; the number of patent 
applications as total numbers and all series were used in logarithmic form. The data of patent applications and RD 
have been obtained from World Bank (2015 a, b, c) and FDI data were taken from UNCTAD (2015).
3.3. Analyses and Results
3.3.1. Model
In this study, two econometric models were used to investigate the contribution of FDI to R&D and innovation 
activities in host countries;
ܴܦ௜௧ = ߚ௜଴ + ߚ௜ଵܨܦܫ௜௧ + ݑ௜௧                                                                                 (1)
ܫ ௜ܰ௧ = ߙ௜଴ + ߙ௜ଵܨܦܫ௜௧ + ݒ௜௧                                                                                   (2)
Where  ݑ௜௧ ve ݒ௜௧ are taken to be two uncorrelated White-noise series, i.e. ܧ[ݑ௜௧ݑ௜௦] = 0 = ܧ[ݒ௜௧ݒ௜௦], ݐ ് ݏ and 
ܧ[ݑ௜௧ݑ௜௦] = 0 all t, s.
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The stationary levels have been investigated by Fisher-type tests using ADF and PP tests (Maddala and Wu, 
1999) and Breitung (2000). The individual coefficients between the series have been searched by using Pairwise 
Dumitrescu Hurlin Panel Causality Tests and the common coefficients are searched by pairwise Granger Causality 
Tests. The cointegration relationships between the series were determined by Fisher-type tests using Johansen's test 
(Maddala and Wu, 1999). Cointegration coefficients were estimated by Panel Dynamic Ordinary Least Squares 
(PDOLS).
3.3.2. Unit Root Test
First of all the stationary levels of series have been searched by Fisher-type tests using ADF and PP tests 
(Maddala and Wu, 1999) and Breitung (2000). Fisher-type tests were used to test the null hypothesis which 
represents the presence of "individual unit root". Breitung (2000) test was used to test the null hypothesis which 
represents the existence of "common unit root". The null of both tests’, considering the following AR (1) process for 
panel data, are the existences of unit root:
ݕ௜௧ = ߩ௜ݕ௜௧ିଵ + ௜ܺ௧ߜ௜ + ߳௜௧                                                 (3)
where i=1,2,…,N    cross-section units or series, that are observed over periods t=1,2,…,T. In the model, the Xit
represent the exogenous variables including any fixed effects or individual trends, ߩ௜ are the autoregressive 
coefficients. The errors ߳௜௧ are adapted to be mutually independent idiosyncratic disturbance. If |ߩ௜| < 1, yi is said to 
be trend stationary. On the other hand, if |ߩ௜| = 1 ; then it can be said yi
Two assumptions can be made aboutߩ௜First assumption is that the persistence parameters are common across 
cross-sections so that ߩ௜ = ߩ for all i. This assumption is employed for Breitung test. Other assumptions are the one 
allowing ߩ௜varies freely across cross-sections. Fisher-ADF and Fisher-PP tests us are of this form. In table 1, 
Breitungen and Fisher tests results are presented.
includes a unit root.
Table 1: Panel Unit Root Tests
RD IN FDI ǻ5' ǻ,1 FDI
Fisher ADF Fisher
Chi-square
25.06
( 0.19)
26.89
(0.13)
11.64
(0.92)
81.14*
(0.00)
50.36*
(0.00)
88.72*
(0.00)
Choi
Z-stat
-1.12
(0.12)
-0.81
(0.20)
2.63
(0.99)
-6.12*
(0.00)
-3.95*
(0.00)
-6.34*
(0.00)
Fisher
PP
Fisher
Chi-square
25.65 
(0.17)
29.24
(0.083)
30.92
(0.056)
74.81*
(0.00)
138.25*
(0.00)
86.95*
(0.00)
Choi
Z-stat
-0.92
(0.17)
-1.22
(0.11)
-0.71
(0.23)
-5.67*
(0.00)
-8.08*
(0.00)
-5.62*
(0.00)
Breitung t-stat 0.68
(0.75)
-1.50
(0.066)
0.33
(0.63)
-2.66*
(0.003)
-2.14**
(0.01)
-2.43*
(0.007)
Note: The given values are the corresponding test statistics, In parentheses are the values of probability.. * and ** and  indicates the 
stability at the level of significance 1% and 5% level respectively. Probabilities for Fisher tests are computed using an asymptotic Chi-
square distribution.  All other tests assume asymptotic normality.
According to the results (shown in Table 1) null hypothesis are rejected strongly. Thus, it is assumed that all 
the series are I (1). The results also indicate that R&D expenditures, innovation activities and FDI inflows do not 
follow stable trend. It is evaluated that the policy makers should create implications to stabilize these issues. 
3.3.3. Causality Test
In the study, the existence of causality relationship between series were examined by Granger (1969) and 
Dumitrescu and Hurlin (2012) panel causality tests. Since Granger causality is computed by running bivariate 
regressions, there are a number of different approaches to test for Granger Causality in a panel context. In general, 
the bivariate regressions in a panel data analysis take the form:
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௧ܺ = ߙ଴,௜ +෍ߙଵ,௜ ௜ܺ,௧ି௝ +෍ߚଵ,௜ ௜ܻ,௧ି௝ +
௠
௝ୀଵ
௠
௝ୀଵ
ߝ௜,௧                               (4)
௧ܻ = ߙ଴,௜ +෍ߙଵ,௜ ௜ܻ,௧ି௝ +෍ߚଵ,௜ ௜ܺ,௧ି௝ +
௠
௝ୀଵ
௠
௝ୀଵ
ߟ௜,௧                                (5)
Where t denotes the time period dimension of the panel, i denotes the cross-sectional dimension and m
denotes the optimal lag length. Different forms of panel causality test differ on the assumptions made about the 
homogeneity of the coefficients across cross-sections. This study applies two simple approaches to causality testing 
in panels. The first is to treat the panel data as one large stacked set of data, and then perform the Granger causality 
test in the standard way, with the exception of not letting data from one cross-section enter the lagged values of data 
from the next cross-section§
ߙ଴,௜ = ߙ଴,௝ ,ߙଵ,௜ = ߙଵ,௝ , … ,ߙ௠,௜ = ߙ௠,௝ ,׊݅, ݆                           (6)
. This method assumes that all coefficients are same across all cross-sections, i.e.:
ߚଵ,௜ = ߚଵ,௝ , … ,ߚ௠,௜ = ߚ௠,௝ ,׊݅, ݆                                      (7)
A second approach adopted by Dumitrescu and Hurlin (2012), making an extreme opposite assumption, 
allows all coefficients to be different across cross-sections:
ߙ଴,௜ ് ߙ଴,௝ ,ߙଵ,௜ ് ߙଵ,௝ , … ,ߙ௠,௜ ് ߙ௠,௝׊݅, ݆                            (8)
ߚଵ,௜ ് ߚଵ,௝ , … ,ߚ௠,௜ ് ߚ௠,௝׊݅, ݆                                    (9)
This test is calculated by simply running standard Granger Causality regressions for each cross-section 
individually. The next step is to take the average of the test statistics, which is demonstrated by the ഥܹ statistic. They 
show that the standardized version of this statistic, appropriately weighted in unbalanced panels, follows a standard 
normal distribution. This is termed the ҧܼ statistic. %XoDOÕúPDGD*UDQJHU YH'XPLWUHVFX-Hurlin panel nedensellik 
WHVWOHUL\DSÕOPÕúYHHOGHHGLOHQVRQXoODU7DEOR¶GHVXQXOPXúWXU,QWKLVVWXG\*UDQJHUDQG'XPLWUHVFX-Hurl panel 
causality tests were used and the results are presented in Table 2.
Table 2: Panel Causality Tests
ܨ௦௧௔௧. ഥܹ௦௧௔௧. ҧܼ௦௧௔௧.
FDI=>RD 5.84*(0.003) 14.66*(0.00) 12.61*(0.00)
RD=>FDI 5.84*(0.003) 3.81(0.15) 1.41(0.15)
FDI=>IN 3.88**(0.02) 6.08*(0.00) 3.76*(0.00)
IN=> DFI 0.04(0.96) 4.25***(0.06) 1.86***(0.06)
Note: *, ** and *** indicate the presence of causality at the level of significance 1%, 5% and 10% level respectively. Fstat is for 
Granger causality test, W bar and Z bar tests for Dumitrescu ve Hurlin causality test. In parentheses are the values of probability.
The results in Table 2 show that, there is a two-way causality relationship between the FD and the RD 
expenditures and IN. In accordance with these results it can be said that FDI inflows increase RD expenditures and 
innovation activities in host country.
3.3.4.Cointegration Tests
Theory of non-stationary time series analysis has been spurred as a result of the fact that many macro time 
series may contain unit root. Engle and Granger (1987) depicted that a linear combination of two or more non-
stationary series may be stationary. If such a linear combination which is stationary, exist; the non-stationary time 
series are said to be cointegrated and that linear combination is called the cointegration equation. The equation may 
be interpreted as a long-run relationship among the variables. The extensive interest in and the availability of panel 
§EViews user guide is used in explaining some methods. 
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data has led to an emphasis on extending various statistical tests to panel data. Panel cointegration tests have become 
the focal point of recent studies. Fisher (1932) derives a combined test that uses the results of the individual 
independent tests. Maddala and Wu (1999) use Fisher’s result to propose an alternative approach to testing for 
cointegration in panel data by combining tests from individual cross-sections to obtain a test statistic for the full 
panel.
If ߨ௜is the p-value from an individual cointegration test for cross-section i, then under the null hypothesis for 
the panel;
െ2෍݈݋ܾ(ߨ௜) ՜ ߯ଶேଶ                                                   (10)
ே
௜ୀଵ
The ߯ଶvalueis based on Mac Kinnon, Haug and Michelis (1999) p-values for Johansen’s cointegration trace 
test and maximum eigen value test.
The existence of cointegration relationships between the series is researched by the Fisher-type tests
using Johansen’s test methodology (Maddala and Wu (1999) and the results are presented in Table 3.
Table 3. Panel Cointegration Tests
Hypothesized No. of CE(s) Trace Stat. Max-Eigen Stat.
Model 1 None * 77.06 (0.00) 73.92 (0.00)
At most 1 3.13 (0.09) 3.13 (0.09)
Model 2 None * 50.93 (0.00) 50.63 (0.00)
At most 1 0.30 (0.64) 0.30 (0.64)
Note: In parentheses are the values of probability.
The results in Table 3 indicate that both models reject the null hypothesis of "no cointegration”strongly at 1 
percent. According to this result; the series of FDI, R&D and innovation move together in the long term.
3.3.5. The Estimation of the Cointegration Coefficients
In this study, the Fully Modified Least Squares (FMOLS) panel method was used to estimate cointegration 
coefficient and the results are presented in Table 4.
Table 4. Cointegration Coefficients
Coefficient R-squared Adjusted R-squared ECTt-1
Model 1 0.83 (13.44) 0.94 0.94 -0.13 (-4.33)
Model 2 0.42 (6.35) 0.93 0.93 -0.21 (-5.36)
Note: In parentheses are the values of t statistics
According to the results shown in Table 4, “one point increase in FDI inflow is associated with 0.83% 
increase in R&D expenditure, 0.42% increase in patent applications in these countries. The results are statistically 
significant and error correction mechanisms of the models are also working. That is, the short-term deviations 
appearing in cointegrated series are to be discarded in the long-term and the series will converge the long-term 
equilibrium. The results suggest that cointegration coefficients are reliable and the results also indicate that there is a 
causal relationship from FDI towards R&D and innovation.
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4. Conclusion
When MNCs invest in a foreign country, they take along the patent of the production technology and product 
information, business information or know-how with them. Thus FDI inflows are the easiest way, to close capital 
deficiencies in a developing country and converge to levels of technology in developed countries. 
In last decade, FDI inflows from developed countries are the main determinant of high rate of economic 
growth achieved in developing countries, particularly China and India. When MNCs invest on R&D laboratories in 
the host countries: they both speed up their high-tech development and the R&D stock in the host country. After 
producing new technology, new products and production processes, they make patent applications which contribute 
to increase the total number of patent, and acceleration of innovation activities in the host country.
The study has attempted to investigate the effects of FDI on R&D and innovation using the panel causality and 
panel cointegration methods in 10 developing countries in Asia. The panel cointegration and panel causality 
methods were used for the data of 1996-2013 period. 
In this context, the degree of stationary level of the series have been investigated by Fisher-type tests using 
ADF and PP tests (Maddala and Wu, 1999) and Breitung (2000) and  unit root have been identified in observed 
series. The Causal relationships between series have been searched by using Granger (1969) and Dumitrescu and 
Hurl (2012) tests and a two-way causal relationship was identified between the series. That means, FDI inflows have 
effects on R&D expenditures and innovation activities in host countries. The existence of cointegration relationship 
were tested by Fisher-type tests using Johansen's test (Maddala and Wu, 1999) and cointegration relationships were 
determined in observed series. Cointegration coefficients were estimated by FMOLS. The results shows that “one 
point increase in the amount of FDI  inflow  is associated with 0.83% increase in R&D expenditures, 0.42% 
increase in patent applications in these countries for 1996-2013 period. The error correction mechanisms of the 
models are also working.
Based on the results of this study; it is recommended that the countries who suffer from capital deficiency and 
technology gap problems should attract more FDI to increase capital accumulation and economic growth. FDI 
inflow contribute to speed  up R&D and innovation activities that enable host counties to produce value-added 
products and help to increase the national income via export revenues from high-tech products. It is suggested that 
in order to attract more FDI inflows, host countries must provide a number of privileges to the MNCs such as tax 
incentives, property rights, costs benefits.
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